CONTEXT Case study research (CSR) is a research approach that guides holistic investigation of a real phenomenon. This approach may be useful in medical education to provide critical analyses of teaching and learning, and to reveal the underlying elements of leadership and innovation. There are variations in the definition, design and choice of methods, which may diminish the value of CSR as a form of inquiry.
CONTEXT Case study research (CSR) is a research approach that guides holistic investigation of a real phenomenon. This approach may be useful in medical education to provide critical analyses of teaching and learning, and to reveal the underlying elements of leadership and innovation. There are variations in the definition, design and choice of methods, which may diminish the value of CSR as a form of inquiry.
OBJECTIVES This paper reports an analysis of CSR papers in the medical education literature. The review aims to describe how CSR has been used and how more consistency might be achieved to promote understanding and value.
METHODS A systematised review was undertaken to quantify the number of CSR articles published in scholarly medical education journals over the last 10 years. A typology of CSR proposed by Thomas and Myers to integrate the various ways in which CSR is constructed was applied.
RESULTS Of the 362 full-text articles assessed, 290 were excluded as they did not meet the eligibility criteria; 76 of these were titled 'case study'. Of the 72 included articles, 50 used single-case and 22 multi-case design; 46 connected with theory and 26 were atheoretical. In some articles it was unclear what the subject was or how the subject was being analysed.
CONCLUSIONS In this study, more articles titled 'case study' failed than succeeded in meeting the eligibility criteria. Well-structured, clearly written CSR in medical education has the potential to increase understanding of more complex situations, but this review shows there is considerable variation in how it is conducted, which potentially limits its utility and translation into education practice. Case study research might be of more value in medical education if researchers were to follow more consistently principles of design, and harness rich observation with connection of ideas and knowledge to engage the reader in what is most interesting. INTRODUCTION Case study research (CSR) is a form of inquiry that can illuminate interesting qualities and deepen knowledge, [1] [2] [3] [4] but material that is labelled as a 'case study' may sometimes have no foundation in research and may lack purpose, integrity or connection to any analytical frame. 3 Professional fields such as accounting, business, education, marketing, public administration and medicine use CSR. In higher education it is proposed that wellstructured, clearly written CSR may be useful in providing critical analyses of underlying issues, identifying and challenging assumptions, and 'guiding intelligent action'. 5 To teach leadership in innovation to educators of health professionals, Harvard's Macy Institute uses CSR about educational reform to reveal interwoven elements of change and circumstance. There is a contrasting view that CSR has no generalisability and therefore lacks scientific value, 6 and a misperception that 'anything goes'. 7 Lack of definition, ambiguity about design, disagreement about acceptable methods, and inability to apply findings more generally can diminish the value of CSR as a method of inquiry, contribute to questions about reliability, and limit uptake of research findings. 3, 6, 8 Influential CSR authors generally define CSR as a study of a contemporary, real phenomenon, which involves 'thick description' of a subject through multiple sources of data or multiple methods. 1, 2, 4 'Contemporary' in this context does not preclude descriptions of events that have already happened, but it distinguishes between historical events as occurring in a 'dead past', and 'contemporary' events of which research participants have lived experience to impart.
Beyond this definition there is variation in the ways in which CSR is conceptualised. For example, Yin describes three types of CSR as exploratory, descriptive and explanatory, in a single-case or a multiple-case design. Single-case designs are critical, unusual, revelatory or longitudinal in relation to the theory or propositions of interest. Within a single case there may be embedded units of analysis, but a study that refers to distinct cases is adopting a multiple-case design. 4 Stake is more interpretive, distinguishing between an intrinsic case (in which the case is dominant) and an instrumental case (in which the issues are dominant), and terms the use of multiple cases as a 'collective case'. 2 Bassey differentiates between a theoretical approach in which the aim is to understand or illuminate theory, and an evaluative or action approach. 1 Incorporation of theory is broadly valued to guide data collection and analysis, to add to collective knowledge, or to allow ideas to be viewed differently. Some authors advocate the use of only qualitative methods, 2, 9 whereas others regard the collection and analysis of quantitative data as useful when the data are relevant to the behaviour and events that the case is trying to explain.
Viewing the whole and acknowledging the complexity of many interacting variables is challenging in research as most scientific inquiry is about breaking things down and seeking understanding of the constituent parts. 3 The natural sciences enhance study reliability by isolating a few variables in many settings and pursue generalisations through induction. By contrast, CSR explores many variables in a single or few settings as it considers social settings as a synergistic interplay of variables, including people and circumstance, that are often indivisible. 3 Ideas are represented and explored, but CSR does not hide from its contextual focus or propose generalisation. This world view is most popular in the social sciences, but CSR is not confined to this domain. For example, CSR may be used in public health to investigate outbreaks of disease with epidemiological statistics used to test possible explanations derived from analyses of interviews and field observations. The divergence of CSR from other research approaches and its use across traditionally distinct philosophies have contributed to description of CSR as an 'intellectual orphan' 3 or as existing in a 'methodological limbo'. 10 Thomas and Myers provide substantial commentary on the epistemological status of CSR and propose that a way towards gaining understanding and acceptance is to distinguish the 'ideographic' of CSR from the 'nomothetic' of other research approaches. 3 Nomothetic research attempts to establish generalisable principles, whereas CSR seeks an ideograph, or a 'picture' of the whole. The epistemological viewpoint and design of CSR will vary depending on the phenomenon to be studied and the researcher's experience and perspective. Accordingly, it is likely that the researcher will adopt an approach advocated by CSR exponents who have a similar epistemological stance.
Contemporary proponents of CSR have shifted from valuing a foundation of theory to phronesis, a type of wisdom or intelligence relevant to practical things. In this reframing of CSR, the critical contribution of the researcher is to learn from the experience of others in the field of inquiry, to carefully reflect in order to integrate ideas, and to consider the topic from a novel angle. 11 The study cannot be replicated as each researcher and reader may view the findings differently from a personal perspective; they may each learn something different from it. 3, 5, 8 Attributes of good CSR Case study is a research approach, rather than a uniform methodology. The approach is used to guide holistic investigation of a real phenomenon in order to advance our knowledge of a broader theme. Often social situations are complex and may consist of many interwoven elements that operate in synergy. An assorted set of methods or data sources may align with the research question and the situation to provide depth of understanding, illuminating features that may have otherwise remained latent. To advance beyond purely description, the researcher must analyse what is interesting about the case. Drawing on the experience and wisdom imparted by participants and the researcher's ability to engage coherently with wider theories, emerging ideas are connected to stimulate the reader's conceptual insight and communicate utility. 3, 5, 8, 11 Stated more clearly, a case study is in no way a sample to be considered representative of a wider population, but a particular representation of a phenomenon that may provide insight into underlying patterns, processes, conditions and mechanisms. The most important attributes are the thought and analysis refracted in a narrative that weaves together questions and discovery, recognition and intuition, challenges assumptions and references the particular. 3 Proof may not be possible, but the 'imperative of understanding' may be more valuable than proof, 12 and may allow new research questions embedded in a conceptual framing to be derived from carefully analysed CSR. 13 In this way, learning from CSR may be transferred to the reader's own situation. 6 As there are various ways in which CSR is constructed, peer reviewers may have difficulty in assessing CSR for publication. To integrate the diverse conceptualisations of CSR, Thomas and Myers propose a typology that defines CSR as one of two parts, subject and object: the subject, or the case itself, may be a (local) knowledge case, an unusual (outlier) case, or a revealing (key) case, whereas the object is the analytical frame through which the subject is described. 3 Thomas and Myers emphasise careful selection of the two parts, arguing that it is the alignment between the subject (case), as an instance of a class, and the object, or way that the subject is scrutinised, that is at the heart of robust CSR. 3 Although the object may emerge as the inquiry progresses, there is generally an object in mind at the outset. The object incorporates the purpose, approach and process of the case study: the purpose, or reason for doing the study, integrates the descriptors 'intrinsic' and 'instrumental', as applied by Stake, 2 and 'evaluative' or 'exploratory', as used by Bassey 1 and Yin 4 ; the approach establishes a theoretical basis at the outset with the aim of testing or building on theory, or may be entirely descriptive (atheoretical), and the process is either: a single-case study design that makes no comparative analysis and refers to something that may be studied retrospectively in a defined period of time (snapshot), or that describes change over a period of time (diachronic), or a multiple-case design that incorporates embedded units of analysis within a single-case design (nested), that refers to one or more comparative analyses occurring at the same time (parallel), or that refers to analyses that happen consecutively, in which the outcome of one (or the time in between) may affect the other (sequential).
Although this structure may not be in common use, we propose that the integrating of the different themes and classifications of CSR may provide a useful framework for reviewing how CSR is reported in the medical education literature. In this study, we undertook a review of how CSR articles have been structured and reported in scholarly medical education journals over the last 10 years. We aimed to describe how CSR has been used and how more consistency might be achieved to promote understanding and value.
METHODS
A systematised literature review incorporated a systematic search strategy with a tabulated analysis, given that there was no common outcome measurement to synthesise.
14 A modified population, interest, context (PICo) review protocol was formulated collaboratively by all authors. As a literature review, ethics approval was not required.
Eligibility criteria

Population
We included in the search all peer-reviewed articles published in scholarly journals from January 2006 to February 2017 that reported primary research in a medical education topic using CSR. Hence, nonpeer-reviewed articles, books, letters, reports, editorials, perspectives, items within the grey literature and theses were excluded. From the resulting search findings, we excluded articles in which CSR methods were not discernible, articles for which no English translation was available, and articles for which the full text was not available through our library subscriptions.
Interest
Case study research was defined as research describing a contemporary event studied in its real-world context, using multiple data sources or multiple methods of data collection.
Context
Medical education research was defined as a study undertaken at a medical school or other medical training facility including hospitals, or a study in which the subject concerned the teaching and learning of medical doctors.
Search strategy
A limited search of PubMed, ERIC (Educational Resources Information Centre) and CINAHL (Cumulative Index to Nursing and Allied Health Literature) was undertaken using the initial keywords 'case study' and 'medical education', and additional keywords identified from the title and abstract and index terms. A second search was undertaken using all keywords identified across PubMed, ERIC, CINAHL and InformIT (Table 1) .
Study selection
After automatic and manual removal of duplicate records, the titles and abstracts of papers were screened against the eligibility criteria by one reviewer (CC), and non-medical education, nonpeer-reviewed and non-case studies were removed. Full-text copies of the remaining papers were retrieved for more detailed analysis against the eligibility criteria.
A random sample of 10% of the included and excluded articles that explicitly called the study a 'case study' was 'double' reviewed by each of the other authors (RH, PA, JS) in a blinded fashion. As a result of these three reviews of mutually exclusive 10% samples of the included and excluded articles, 30% of included and 30% of excluded articles were reviewed twice. This process resulted in an agreement rate of 88.9%, which was resolved to 100% after discussion, but did not result in the inclusion of any additional articles.
Data abstraction
For each study, the author, year, title and journal of publication were recorded, and the CSR design according to the typology proposed by Thomas and Myers 3 was abstracted from the article.
RESULTS
The search strategy identified 1197 separate articles (Fig. 1) . Of the 377 articles assessed, 12 were excluded as the full text was not available and three were excluded as no English translation was readily available. Of the remaining 362 full-text articles, 290 were excluded as they did not meet the eligibility criteria: they did not describe research methods at all, or they used one data source or one method (e.g. qualitative interviews at one time-point of one participant group in a 'single-case study' design). Of these 290 exclusions, 76 contained 'case study' in the article title.
Among the 72 articles included in the review (see Appendix S1, online, for a full list), 10 papers reported findings from four overarching studies. These included three papers by Rodr ıguez et al., [15] [16] [17] one paper by L opez-Roig et al., 18 two papers by Van Hoof et al., 19, 20 one paper by Maggio 21 and one by Maggio et al., 22 and two papers by Preston et al. 23, 24 The articles reviewed utilised a CSR approach for a diverse range of topics (Appendix S1). Although there was also variety in the design and object of the studies, we were able to apply the typology proposed to integrate the range of articles. Most used a single-case design (68%), reported a local case (61%) and were purely exploratory (71%) ( Table 2 ). Despite the use of the eligibility criteria to screen articles, there remained ambiguity in the design, subject and process. One article did not make evident whether the design used was a single-or multiple-case design. In one article, the object of analysis was determined but neither the subject nor the process was evident. In instances in which the single-case or multiple-case design was unclear, it was more difficult to determine how the object was analysed. The CSR articles in which the structure and design elements were most clearly reported were those by Skipper et al., 25 Struwig et al., 26 Lund et al., 27 Jippes et al., 28 Isaranuwatchai et al. 29 and Christensen et al. 30 
DISCUSSION
This review found that more articles titled 'case study' failed to meet than did meet the eligibility criteria. Case study research reported in academic medical education journals refers to diverse topics such as the teaching of medical microbiology, the social accountability of medical schools, successful research education, the impacts of culture and context on curriculum change, and the costeffectiveness of simulation. Despite the popularity of CSR, we found ambiguity in design, subject and process.
In medicine, the term 'case study' is variously used to describe a mock clinical scenario for teaching purposes, to report an interesting clinical presentation, and to report CSR. Although all are acceptable uses of the term, the rules surrounding the construction of a 'case study' in each context may be different, and they may or may not have any foundation in research. For example, an educational case study may be modified to enhance learning, but the manipulation of facts in research is prohibited; a case study of a clinical presentation is often a narrative description and may not include research methods, whereas CSR requires intentional design and justified research methods. Further confusion may surround the divergence of a CSR approach from other research approaches. This review found that the term 'case study' was sometimes incorrectly used to describe a non-CSR approach in single-site studies or those with small sample sizes. Blurring of the different uses of the term 'case study' may be contributing to the poor understanding and poor reporting of CSR.
Quality criteria for the reporting of other research approaches have been defined, but quality criteria do not appear to be consistently applied to the reporting of CSR. Academic audiences must feel satisfied with the integrity of a study and be assured that the claims being made are supported by the evidence. 4, 5 Perhaps because of the extent of data collected and the need to limit content to prescribed journal formats, some articles in this study reported findings from only one of the collection methods used. Care must be taken to ensure that the holistic nature that is the essence of CSR is not lost in carving out publishable sections. If this is the preferred format for reporting, it should no longer be described as CSR.
The typology provided a useful framework with which to understand the structure of the reviewed articles, which were based on various conceptual models. Thomas and Myers warn against being rigidly obsessed with exactitude of design and reliability at the expense of imagination and intuition. 3 In order to enhance the quality of CSR in academic publications, we propose clear description of: the contemporary phenomenon (subject) or instance to be studied in its real-world setting; the analytical frame (object) or aspect of the phenomenon to be explained, including the purpose, approach and process; the single-case or multiple-case design and embedded units of analysis where relevant; methods that are congruent with the object, and multiple methods or multiple data sources used to achieve rich description, should this be relevant to the purpose and available data.
Consistent and thoughtful construction and a commitment to extract relevant and meaningful information rather than simply to write up a description might promote CSR as a valuable method of inquiry and increase the impact of findings.
Limitations
The number of articles reviewed was limited by the search strategy and eligibility criteria. Only studies published in English were included; although this criterion resulted in the exclusion of only three articles from those selected through the search strategy, articles published in other languages may also have been important to this review. It was not feasible to include books and theses in this review, but there may be value in including a broader range of literature in further research to capture more detailed CSR reports. Nevertheless, we included articles that complied with the accepted definition of CSR and contained sufficient description of methods to allow extrapolation to the framework. Although the framework may not yet be widely used, it may be useful in communicating the key ingredients of good CSR regardless of the epistemological viewpoint of the researcher.
CONCLUSIONS
Well-structured, clearly written CSR in medical education has the potential to increase understanding of more complex situations through critical analysis and clarification of contributing factors, challenge to assumptions, and guidance for 'intelligent action' that may have relevance more broadly. A review of CSR in medical education over the last 10 years shows considerable variation in how it is conducted, which potentially limits its value in translation into education practice. Case study research may be of more value in medical education if researchers more consistently follow principles of design and reporting, as outlined in this paper. Research frameworks for CSR are available, and their application may reduce ambiguity and enhance the value and transferability of output.
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